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PURPOSE: To provide a lubricant which is excellent in lubricity and well 
compatible with a hydroftuorcarbon (e.g. 1,1,2,2-tetrafluoroethane) and a 
hydrochlorofluorocarbon, i.e., compds. capable of substituting for a 

refrigerant, such as dichlorodifluoromethane, regarded as an environmental 

pollutant 

CONSTITUTION: The lubricant mainly comprises a polyvinyl ether 
consisting of structural units of the formula (wherein R1, R2, and R3 are 
each B or a 1-8C hydrocarbon group; R4 is a 2-1 0C divalent hydrocarbon 
group; R5 is a 1-1 0C hydrocarbon group; and m is 0-10). 
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I I 
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cfc<, R"sy:R"iitnfnMti~i offlM* 

HTfc«fc<. qRtf rl^tt^h^©¥«?ffi^0~l 0 
^Tt>«k<. £fc1£&©R''0*t&£l§^rl;:«**&©R 

"0(i|^-T**oTWJ;oTl>tti^U *g&©R 

(3) -5-©— 3©*Jg*««HE— (II) T*Sft. 10 

(4) •£-©— 0©*^h9IE— »j$ (II) T*«£tt, 
•3380 (V) 

[0 0 2 5] 
[tell] 

R n R 2 5 

I I 

-C — C-OH . . . (V) 

I I 

R 2 * H 

20 

[0 0 2 6] (5£<K R", R"K:tfR' s «. -ttliPtl 

me (i) ~ (4) ©**«i6*wr*t>ob 

•kiScfi^fcibTtt. 0fl*.tfiWB (l) ©*>©£ 
(4) ©t>©t©jg-&!Kl, RtfflJSB (2) ©fc©i: 
(3) ©fe©i:©a^«j*»Sb<#»f*^t*»Tr* 

-5. 30 
[0 0 2 7] *fg^©»J«ffitffl>S»jft«. ±§E#U H- 

fi^r*lW©n»ffl©»*!iflEtt. 40tT5~1000 
cSt^SLWcfe, d©*5*teH©#U tf^;l/X- 

**#41StSii:)iijfSL-^ d©#U-7- 
©¥i$#T»«, a*l 5 0~4 0 0 0T&-5. fcti. 
±ffi»*SK«EH^©#Uv-Tt>. ffi©»i«5«©3pU-7 

Wa±tt*^*>i*TflJ^Tt>.fcv». MIC te©fl»tt£ 
b Tffl ^ •& Z. t h T£ Z> . 
[0 0 2 8] Sfc, *3^©&tt«ffllWHlIllCi*. ft* 

ana. ^3f?«ffi9j, Kflssfrjha. &m*t&&im, mm. 
m, mizm, mmm, m-km±m, mwuttMTMt&e* 
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mm, ttx-xz—bm, ^7i>i, 

&©*>©. U >at/z^f;i«, 'J >iyX7rJl' 
A. U >KMJXX5MWS <MJf USWtfX^x- 

«&t'©l'J >&X7.5MU&©fc©> ^U>1MJI 

>»«**&£©*«***©«>©. y^mitrnmrnti 
)i#>wtm, y^m<tx.^u>mm, y-ym<t7)i>*)i> 

#'J 7 y *fl:JSM&&E©#«7 y Site* 

©&©. iSisiT^a-ji'^irwT^n-^^©^©, -r 
yr-ymmm. a-y^>mm , imm&m amm. 

#tsxx*te-&#>, mmfjw-y&it-e!®, 

T«. yiji/^n-f^tft^*. x#*Wt|g 
Ktt/ixfm x;H*->te«i8^ x#3r->->*n 
7 Kteffiihast it 

tt, 7i>-*S"(2," '6-73'-yt l J- : 7'f^-p - - - _ 

>^-<;i/ (^*^;i>#U'>n . jpu^^^uv 
x^^>--7°new>*a^, x^u>->? 

x>jMHb#S£#fc£a 1 »*. 
[0 0 2 9] Sfc, *^Bj<75iS?tffi«, ?^!«t©tB^tt 

7D>1 3 4 af©7R*tt7D>ft^t (1* 
(Wctt, ±E7n> l 3 4 a£Wc, 1, l-vi7PD 
-2, 2, 2 - h u x;p^nx^> (7D>- 1 2 
3) ; 1-^dd-1, i-77Wai?>' (7n> 
-142b) ; 1, 1-^7MDX^> (7D>-1 
52a) ; 2 unity )V*u y {yuy-2 2) ; 
h'J7;i/=i-0^.^> (7D>-2 3) ;-/7Ma/^ 

> (7d>32) a&-5^iii^>^7;u*nx^> (yu 

>1 2 5) *c^t©ffi»tt3&tA»Tr»*. 
©ffi^tt*3Sc#-r-5BWT. te©JE«g^^««fflil»fS 

[0 0 3 0] 
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m fCt o XU/u K5£ £ t> ©T«& 

M3 0 0T) lOOg £75XPlClR9. 
«6*X^y-JH 0 0 gSHO*.T.fc<iB^Lfc. 

*— =y$r;UC#U ±K©*f££5|5|fToifc. fciS. 
«a«T«fflUfc5*-=yir;W*, £©Ii§?0i]T-#e> 10 

[0 0 3 1] 2 
■t?*7-fh OlEV-ifcfi. ffiS«HSZ 3 3 0HUA) 
2 0 g£ 1 0 0 5 U U y h^©tXi7 7X3l:An, 

«EEttflSKi,&. mu^-c^m^ u 

[0 0 3 2] MitfiBJ 1 
iTO- K ?M**iJ ±tfifH i «&BlDtttt;fc 5 U y h 20 
jPof7XS75X3i:, x?jnfz;n-r^6 0 0 

g, ;*:?y-;P7 2 g:fc£a^+-tf->2 4 0 0 g£*ID*. 
TJf#Tf::*#U mm<Z>Mm&5X;i:ts.r?rz£Z.*>T' 

D77>20 gK*tf AT lB*W«£b " 

ffl£i»*ifei§Ht»;:#U 3wt %*^b±h'J^A7K^ 
*1 5 0 OSUUy h;PT30ifci*L. Sei:*15 0 
OSUUy hJPT3IsIiife^Ufc„ n-^U-xAlk- 30 
^-T»||8«, «JET( 0. 2mmHg) . 50ttm 

ra<6*u ata%4 6 8 g*#fc. f^Tp-h, tfinm 

H H 
I I 
H C - C - 
I I 

H OCHsCH) 
(A) 

[0 0 34] Kii^J 2 40 

;i/0^f7XS!7 7X3(c, i?;n:-;n-fii'6 0 0 
g, ^^y-;u6 o g^<to:'\^-t)->2 4 o o g^jpA 
t»#ti:*»l. 5 icttto&tJiSTr 

o77>20 g i:S)8SttilsirajiT l ttma&L 
fc. uOHS^HS&L, R**Ofi«*«±#L/fc, x 

I1 5 005UU7 Wl/T 3 [UifefrU $^C*1 5 0 50 
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PH. t#<=>*i;fcffl®[t>4 0 0 g, 7th>5 0 0 g, * 

8 o o g, mmm (3 5w t %) 10 g£A*u 5 o~ 

6 0'CT3^fW{Sl*Lfc. ^gE*^7-h'J^ATffiK* 
^ftlSL P-^'J-X/N'^U-^-^ffl^MJETTT-fe 
h>fc£*|»SU ^+it>4 0 0 S U U<y NJHc&l^ 
«. tK1B£I&*U7 v c&, *4 0 0S'J"J h^T 1 @jfe 

0. 8g«rMJKtLT. *iE2 0kg/cm' , 5 0*0 
T 1 BfW**»iin*fTofc. gHfcf3&£;5SiJ&, 2 U 

0 g*3«t^7K^b«8^7" h U 8 g£jtoA 1 P#W«# 

A7iNi*t»bfc. ^n£. *4 o o = «j hut 

lH»ci*U D-^U-xn#U-^-SfflH»BET-C 

f ! U77>3 0 0S'JU7 MHCJSflSU tMJ ^7A/\ 
-fH7-fKl2gtl PSMEJBS-a-fc. -©(£, 

£3 O^TSSTbfc. £©R. »*tt*R«>5n;fc. 3£ 

As^^srWTa. d-^'j-x/n*# 

fc. Sf«2iJ MMfeiMtKfcU "\*lJ->4 0 0 
5 U U y hJUfC^F»$-a-fc«, *4 0 0SUU7 WUT 

fc. »Sn&*»9!©iH»ifi©<K«tt2 0 0 gWo 

JH, #'JV-0*SB*jftO-**« (A) T&O. *>5- 
(B) T&ofc. 
[0 0 3 3] 
Mb 1 2 ] 

H H 
I I 
- C - C H 
I I 

H O C H 3 
(B) 

0 5 U U7 MUT3|5]i5fc?$Lfc P-* U-X/tsPU— 
?--cmmm, MJET( 0. 2mmHg) . SCCTlNf 

wffifiib, mm®)4 5 2 g^#fco itp- k 

PIC. i^ntlfill4 0 0 g, 7th>5 0 0 g, * 
8 0 0 g&Jctfjg&g? (3 5w t %) 10g£A*l. 5 

o ~ 6 otx- 3 mmmwvit. &m*m-r t u ^at-i 

P-^'J-xn^W-^-SfflV^BETT 

anfc*. *ffl*i»*L/&a. *4oosuu7 h^t i 
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I3&0. 8 g&Mi&tVT, 7K^EE2 0 k g/cm' , 5 

otTiB*ra**ssinisfTr>fc. mitm^^mm. 2 

;P4 0 g&itfTkSiftiffl^ h U >i7A8 g&tinx. imm 
u ^AT-§fg?£4 , fni<£:. ems* 4 0 0 5 u u y 

TlEJijfc#U P-*'J-x/\*#lx-y--£ffl(,^BET 

bh , n77>3 0 0 5'J l J7 bMzmffiV, j-hWA 
A-f H5-f K 1 2 gi H$WJE*£tffc. d©B. *^ 10 
#X©3B£*«B«>5ft&. <fc<^T, 3&{k**-)H 2 0 
g$3 0»tITLfc. «*W«B«>&ttJfc. 3 

Ufc. jSB*S2u y h;wfc»»tc»b, ^+-y->4 o 
os'ju y hMzmm^ittzm. *4 0 0 5 >J U v h;u 

T5Eli5fe#Ljt. S6C. -T 4 0 gjJO*. 

> £ D - 9 U - X /tap V— 9 — ^«EETTBfcS L 
fc. #Sttfc#&9§<Z>iS»ift©lK*tt2 0 8 gt?a&o 20 
fc. NMR, I RSH56©*§m. #UV-0***|ja©— 
(A) T&D, t>"3— (B) T&t>fc. 
[0 0 3 5] KigfiBJ 3 
ffiSTD- K .»»**iaqi«s«j6]R0ft^fc 5 U y h 
Jl/©^7XS77X3l;, ^t>5 0 0g5An, = 

7 yitmm^x.9-j^-7-)umt^ 1 2 g sr- h ^ t h p 

77>2 4 gfc*#;£tf;fc***ini*.T, *.*®T']fcM 
LT5ttLfc. SJTD- hlCX^JPh*Xjl/X-x^2 

ooog^/?y-;n2 0g*An, cn^iut 

W3 0#TffSTLfc. £©roRtt;WM&U 30 

itt^u 3w t%*mitj-hv<5L,*®mi 5005 

ij .j y 3 ElifcitU Sf,(;*1 5 0 0 5UU7h 

JI/T 3 Hjfci^bfc. P-* U -XA*# W— ? — 
*ffiT»«iJJ:tf*RJSIK**S|iii£U ft®^ 18 0 6 

»4 0 0g, fh5th*n77>'3 0 0g^An, Wt 
HT*i{b'Jf7A7;P5r7A 1 5 g£A*l3 Oftffl 40 

;i^#i9 6g$An, i^raT?asTLfc. hob, fg 
^K»e>nfc*«. **«T"?^aib i o~2 o-ctc^o 

it. iTFiKTft, 3 0fl-W«#Ujfc. ifc^T. *»fl:^- 

U y hJKOft^ttffc^L, ^+i*-> 5 0 0 5 U U y 

5wtX*8ftth'J9A*»«2 0 
0 5 U U y ;pt? 1 0 leufetfMS. * 2 0 0 5 U 'J y h;UT 50 
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3 0«c#b&. SSK, -f =*>£&ttfl&£ 1 0 0 giJDX. 

fc. #^»nfc*%H^rojSm?ftK)jRa«2 3 5 gT&o 
fc. NMR, I Rjftl^W^, tfUT— ©*SS#liS<E>— 
Tj** (A) T&O, t>5-^r*« (B) t (C) ©g£4fe 

[0 0 3 6] 
Ktl 3] 

H H 
I I 

- C - CH •••(€) 
I I 

H OCH.CH, 

[0037] mmm 4 

M7XS77X3i;hJH>10 0Og, 7MY7)l 
T^t HvX^7-b:^-;l/5 0 0 g*3j;tX=7 y-fbflim 
VX^-IPX— 7^1/^*5. 0 g£Atlfc. jjgTP-MCX 
5 L ;Ut'XJl/X-^;U2 5 0 0 g*An2SF43 OfrTiffi 

'&5ttY$m.wvTz* EUfcm.&yozft.&m \z&l, 5wt 

Xfofflt-*- b U ^ A*i£& 1 0 0 0 5 'J U y bJIT' 3 El 
**U ' * 6 * 1 0 0 0 5 U 'J y b)VX' 3 mm.^V - - - 

it. u-5>v-x./^u-?-zm^tei£Tmm$>&zf 

*SJ^ISW^^*LffiS!p D p*2 8 3 3 g£f#fc. SUS 
-3 1 6LSS2'Jy b)l>*~ b9U—Zf\zmmS>6 0 0 
g, ^*f>6 0 0 g, y*-=.y<r)l>6 0 g*3j;tKif 
t7-fN0g^Anfc. ^— h^U-^HTK^^^ 
AL, *^JEE2 0 k g/cm' ^3 0#Fb1«^L 

7K^BE2 0kg/cm , <hL, i^3 0g>F B 1it^Lfc^ilJi 
JELfco HOt»fP*$&K-|iIfTofca. **BE$-5 0 
kg/cm' t bS^ Lfe^ f, 3 0 1 3 0 1 t#i 

Lfc„ i3ottmras(£;t/fc. *»«t>at;#jaas 

ffbT*^5 0kg/cm' tVKfo&ft -ifc. K 
*f»7«a»*T3'&«lb#£E*Ti*£eU*:. 1 B#^#B 

ISJ*S^> 1 0 0 5 'J ij y h;W2H*»b. 

mz&V. 5wtX*afttHJfA**«5 0 0S'J 
U y h;PT 3 InHfegt. ^^T^B* 5 0 0 5 »J U y Y)\> 
T5 0ftilH,fc. P-^'J-XAJpp-^-SfflV^JEE 
T. ^^i7->, *7>^£l&3cL/fc. iRIH4 6 8 gT* 
t>fco NMR, I RjfiS^OiSS*. #'JV-C0*^*jg© 
(C) T^ofc. £fc. 
(D) Tft5C:i*SllSSnfe. 
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[ftl4] 



H 



H 
I I 
- C - C H 
I I 
H OH 
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[0039] mmm 5 

ttttssfc'jiM' f ;u«[fflpr«BT*-Dfc. nmr, ir 
(d) T**ni««aii8*nfc. 

[0 0 4 0] 6 
fiSTP- K »3Hefeitf«#MB*ISl0#Wfc 1 'J y h 
M7^S77X3i:h;n>2 5 0 g, -fy^otfji/ 

T^n— ;U36. 8 2 g*3«ttX=7y{b«ilflv ? X^;i/X- 

t-;hmm. 3 5g£Anfc sstp— hfc-f yyutA 

fcix;UX~r;U5 0 0 gSrAft. 3 0»T«jTtfe. c 
#»L-&#Sift3 OtlCft-afc. ?8Tif$7&. 5 3-fflft 
b U •> A*«f* 1 .3 0 5 'J U y K^T 3 0iSt#U £ 6 

tc *2oos'ju y h;PT 3 m$t&v£. ~U—9 U — 

Lffli?p a q£ 4 7 5. 3 g£#fc. SUS-316L«1U 

H H 
I I 
HC-C- 
I I 

H OCHCCH s ) 2 
(E) 

[0042] m&m 7 

1 U y V—-J\Z h^X>2 0 0 g, J 
—JUS. 5 g*,ktf57 yfti*yi?;n-r;m#i. 
2g£A*l, hi/U—^rt*S^g^L,fc. h 
£ \s—Z?n&&W\^tztfii *?-)l\d-)\'3L--'r)\'2 0 0 
g<&4^p B 1-CJEALfc. HOIW. Efc*<fi;i?)»Jl!W«B 

10 0 5 U-'J y Ml'TSIIlifeitU $ S »Czk 1 0 0 5 U 
U y b;PT*3lHliSfe#Lfc. D-$"J 

m^mmT®m&zfi*Kfcmw&&£i<')&m&& 1 6 5 

8*»fc. t-H'I/-^l:t«fii 6 5 g. ^v*i*-> 

2 0 0 g, 7^-Z7WH5gMtf«7-f M5 
B*Anfc. *-h^U-^rtlc****AU, **JE 

2 0kg/cm' tb, »3 0#ritl#LfcOTEL 50 



y b)V*-bin'--7\Zl8.m8i3 8 0 g, ^t>10 
0g, y*-X^y;U4 5 giJiOHf^y-l' h4 5 g£ 
Atlfc. hi'l^-^rt^TK^^^AU. 7K^EE2 0 
kg/cm' £U i&3 0»M«»Lfc«JBlffbfc. R 
^-h^l^-yp^fCTK^^^AL', *^JE2 0kg/ 

cm 1 it, »3 o«>w*i*ufca, utmufc. ciogfe 

fP*S6fc-Hff-3fc«. *3IJEE5 0 k g/cm' £L 
fi^b^f.3 0^Tl 3 0tl;#Ibfc. 13 0rT- 

E*K:#5EE#©*^tt»»S»E. J0JELT*#EES:5 
0kg/ cm' tLEJSfcfTofc. R««[7«S1*T 
^aiLSJEST^JEbfc. lB#M#«LftJ«£i£l$£i*- 
EJSjKS5*;&>7 v --5'3 HMK$'vt-!J-> 1 

0 0 5 U "J y h;UT2 0ifei*L«E»«ttRl£:*t^*) 

•a-, 5«*fljv>T*iia*fTt>fc. icy 

t*U 5wtX*«ffcthUfA*8*2 OOS'J'Jy 
h;Pt?3@i5t#. ^Tlf*2 0 05'JU7h;i'T5 
20 0«s»Lfc. D-i"J-I/ai/-^-$ffiUSET. 

*»*S|»3c Ufc. «R»«2 8 7 gTSo 
&. NMR, IRWjBl^^m. *'J?-OfSliO- 

(E) t?*o. t>5 — ;£«:A-aB#tt (F) TJfco 
&. (D) T?»*ili:*n«BSn 



' " " _ . 

[0 0 4 1] 
lit 1 5 ] 

H H 
I I 
- C - C H 
I I 

H OCHCCH 3 ) 2 
(F) 

It. W*-hfI/-^rtl:***iAl/. *^JEE2 0 
kg/cm' <hU «3 0»M«#Lfc»«ffibfc. C 

^Ic— mff itz'&. *fE5 0kg/cm' 
4bll*fU*«6 3 0»T1 3 OtfcMl/fc. 130 
"C"Cll$MK*bfc. #fi+RtfJH&«K*JWB;:0. 

AD. KlSK:ff'5ffi*«)J*^ttaiWf8*EE, ftlJELTTK^EE 
£50kg/cm ! ibSiS^ff ofc. R£**7«£» 
ST»aiL#E*T«£ELfc. 1 RMIMBUtfeJK&etK 
$ti-S^?K^5 ; *>5 : —->3 >T?KtV>&. ftMS*^*-**- 
>5 0 5 «J U y b)l-C 2 @«c#bft»*ttSl6«t^to 
■B", 38S£:ffllAT3ja£fTofc. n-^y-XA*#lx- 

A$3 0 0 gJP^.fc. U 5wt%*tftt 

h 'J >^A*»* 1 0 05UU7 HW3Bft#. 
^StKI 005UU7 b)VT:5m$ifrLfz. a-$nj- 
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iR»ttl 5 0 gT&ofc,, NM 

«t*. jfiuv-©*s8«ia©— (g 

(B) 

(D) T'$>Z>Z.Li)mM2nfz. 
CO 0 4 3] 
Mb 1 6 ] 

H H 
I I 
HC-C- 
I I 

H 0 C H 3 
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R, I Rffl%L<D ft Hv J X5 1 ;U7'-fe^-;i/5 0 0 g*5±^H7 -yfblffl^ 
) T&O, fcS yIf;H-r«5.0g£Ant. flTFa— Hex 
?-)l¥-)lx.-7-)l 2 5 0 0 g *Aft 2 WrW 3 0 #T*f 

rife. ^©ras^Hi&b. Rjsse©a«a<-k#L 

«5»M*jtLft. 5Jfc*I£tl£ife#*C;&U 5 w t 

%^mti- v y ^ &*.®m i o o o s u u 7 mpt 3 0 

ife^U *1 0 0 0 = Wy b)lT'3m^L 

10 tf*RJfc£»*»*Lfi«fl£2 8 3 3 g£»fc. NM 
R, I RMe©tt*#U-7-©***ifi©-#*« (A) 



CG) 

[0 0 4 4] g?jfi0>J 8 

5X88 y^xa ic h;px> 1000 

-CH=CHOCH 2 CH 3 



T&O. (H) <h (I) 0«^»T?»t), ■£ 



l#Wfc5 'J v V 
g, T-khT)l 



<Dit\t (H) 
[0 0 4 5] 
[ft 1 7 ] 



/ ( I ) =1/4. 5-C£ofc. 



(H) 



H H 
I I 

-C-COCHjCH, 
I I 

H OCHjCHi 

[0046] m&m 9 

SUS-3 1 6 LSI 2 U y h;l^— h ^ U~ ^CSjgtftJ 

. 8--c#.&x5 i ;fc tf-;i/x-^ y 7 0 0 g , 7* _ 

— ~y>r)l>3 5 g, -feT:*^ h 3 5 g*5«fctf#l. 5 g£ 
Atlfc *-h^U-yi*g»c***i»Ab, TK^ffilO 
kg/cm' tU #03 0#|HH*#L-&«l|JtEEl,ifc. fl 
tftf— h?^-:7flt::zfcSS£»AU *SfflOkg/ 
cm' £U »3 0»M»#Ufc«Bl£ELfc. £©}£f£ 

0ffofc«. 7ki??JE£3 5 k g/cm ! tL 30 

£#L&a*e> 3 o»ti 4 o*cfc#jaufc. i4o*ct 

S«K:fli5BE*0«^tta«f«ffi, iPJELT7K*ffi*3 
5 kg/cm' tLRiStffofc. EJS**7«aM*T 

2 U y MHJfetMtfcSPU ^t>3 0 0 gT«t- 
5 w t %7KSE-fk^- h 'J l 5A««2 5 0 5 'J 'J y h;i/T- 

3 lagfe^. *<^t*«* 2 5 o = y y h;p-r 5 mm> 
i>tz. p-^y-x/\*#i/^— £fflt^MflET. 40 

>, *#^£l&SL7c Mii5 5 0 gT3&-3fc. NM 
R, I RWSOtt*, #UV-©*»*jS©-#a« 
(A) T?«D. (C) i: (D) ©S^WT?* 

[0 0 4 7] gjjtflaj 1 0 
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